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An explosive eruption typically occurs from a vent fed, at shallow depth, by a cylindrical 23 conduit. At greater depth magma is believed to be supplied via dykes, as it is the most efficient 24 means of moving magma through cold lithosphere (Rubin, 1990) , and supported from field 25 evidence (Gudmundsson, 2002 ) and geophysical analysis (Hautmann et al. 2008; Sigmundsson 26 et al. 2011). Hence, in many eruptions there will be a process of flow localization leading to both 27 spatial and temporal transitions between a dyke and a cylindrical conduit. Explosive volcanic 28 eruptions have hitherto been largely modeled in terms of multiphase flows through rigid conduits 29 of a fixed cross-section, ranging from cylinders to parallel-sided conduits, the latter to simulate is a debate as due to the duration of such large eruptions, which in turn determines mass eruption 44 rates (MERs) (Wilson, 2008) . Due to the absence of direct observations of very large magnitude 45 eruptions (M !7) (Mason et. al., 2004) there are large uncertainties associated with both their 46 eruption mechanics and duration. 47 One way of addressing this problem is to establish the MERs. However, MERs are not 48 well constrained, in part due to the absence of plinian-fall deposits from which eruption column 49 heights are commonly inferred to estimate MER (e.g., Carey and Sparks, 1986 We model eruptions based on the assumption that they are fed by linear dykes that emanate from 107 magma reservoirs ( fragmentation. For simplicity we assume that fragmentation occurs when the gas volume 125 fraction, ! , reaches a critical value of 0.75 (Sparks, 1978 
where A = ! a b is the cross-section area, V is the vertical mixture velocity, g is the gravity 146 acceleration and f ft is the friction term expressed as 
where ! g is the gas density, x e is the exsolved gas mass fraction, and x c is the crystal mass 152 fraction. The exsolved and the dissolved gas mass fraction can be expressed as:
154 where x tot is the initial total gas mass fraction, x d is the dissolved gas mass fraction; the 155 exponent n and the constant s in the solubility law are assumed to be independent of pressure, 156 but dependent on the magma composition only (see Table 1 ).
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We assume that the gas phase behaves as a perfect gas and the condensed phases are 158 compressible: 160 where R g is the gas constant and T is the temperature; ! denotes the bulk modulus of melt 161 (and/or crystals) and it is assumed to be equal to 10 GPa, i. 
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Here z denotes the vertical coordinate along the dyke axis, G is the rigidity of wallrock, ν is 
183
The far field stress is assumed to be homogeneous. In application to a particular volcanic system common for all models. (Gudmundsson, 1988) . There is a critical extensional stress that will 210 produce a tensile stress at the base of the dyke that counterbalances the lithostatic pressure. Work by Wilson (1985) indicates that the M7 Taupo eruption released ~10 km 3 of magma in less 265 than seven minutes, which corresponds to mass eruption rates of order of 10 10 kg/s. Other Here we compare the tensile stress values along the conduit (along the z-axis and at a distance 312 c ch 2 from it) obtained using the analytical solution reported by Gao (1996) 
